Anasarca or massive edema of the newborn (hydrops fetalis) and atrial tachy-arrhythmias are frequently seen intheneonatalperiod;however, an association between the two is not well recognized. This paper reports three infants less than one week of age who demonstrated such an association. We have also reviewed the literature of paroxysmal supraventricular tachycardia (PST) and atrial flutter (AF) ininfants less than one week of age to evaluate the relationship between the occurrence of tachyarrhythmia and edema.
to be 200-250/minute and irregulär. Because of the cyanosis and hypoventilatiön (p(>2 48 mm Hg, pC0 2 102 mm Hg, pH 6.92, Fi0 2 .60) the infant was intubated and placed on an infant respirator. The systolic blood pressure was 85 mm Hg. A t six hours of age the heart rate was 250/minute on the cardiac rnonitor but spontaneously converted tb a sinus rhythm with a rate of 120/minute prior to obtaining an EKG. Other laboratory data included: calcium 9.9 mg%, total bilirubin 1.6 mg%, BUN 16 mg%, normal electrolytes, mother's blood type 0 Rh + , infanfs blood type A Rh + and direct COOMB'S negative andanormal urinalysis. Anasarca, 0300-5577/78/0006-0274$02.00 ascites, bilateral pleural effusions, and a normal heart size were present on the roentgenogram (Fig. 2) . The placenta weighed 1,100 gm and there were three cord vessels. Microscopically the placenta had edematous villi, increased syncytial knots with degeneration of the trophoblast, and areas of true infarction. No choriangiomas were present. The infant received furosemide and digitalis in addition to general supportive care. A124 hours of age he developed second degree heart block and at three days of age AF. A t five days of age he was in sinus rhythm with Wolff-Parkinson-White and this pattern persisted until discharge. He lost 2,000 gm over the first four days and was extubated without difficulty on the fifth day. During the next week he developed multiple episodes of PST. At nineteen days he required a tracheostomy due to severe upper airway obstruction secondary to subglottic Stenosis. The infant slowly gained weight and was discharged at ten weeks. Initially, he did well at home but was found dead in bed at twelve weeks of age. There was no history of upper respiratory infection or respiratory distress immediately preceding his death. Autopsy at anotherhospitalshoweda clear tracheostomy tube, no gross anomalies, and no evidence of pneumonia. The only positive findings were multiple pleural petechiae and mild left ventricular hypertrophy.
Case 2
The infant was a 4,100 gm male, delivered to a 21 year-old gravida 2 para l after an uncomplicated pregnancy. Polyhydramnios was noted at delivery. The APGAR score was seven at both one and five minutes. Because of suspected ascites the infant was transferred to Riley Children's Hospital. On admission the patient had mild respiratory distress, no heart murmur, and the pulse was regularly irregulär at 160/minute.Hisabdomenwasdistended and a fluid wave was detectable. The liver was palpable 4 cm below the right costal border and edema of the lower extremities was noted. Laboratory data included: total bilirubin 6.2 mg% with a direct fraction of 0.8 mg%, mother's blood type Rh", infanf s blood type A Rh + and direct COOMB'S negative. The pH, pC0 2 and p0 2 were normal (FiO 2 .30). Moderate to severe cardiomegaly was evident on ehest roentgenogram. Atrial flutter with intermittent 2:1 and 3:1 atrioventricular block was present on EKG. The patient was given digoxin. Cardiac catheterization showed no anatomic abnormality. He lost 600 gm over the first two days. The patient converted to normal sinus rhythm on the second hospital day and had continued in normal sinus rhythm with a normal cardiac examination when last seen at 2 l /2 years of age. Digoxin was discontinued at fourteen months of age.
Case3
The patient was a 3,200 gm white male born to a 26 year-old gravida 3 para 2 mother with A Rh" 1 " blood. The pregnancy was uncomplicated; however the fetal heart rate was noted to be abnormally increased during the third trimester. Delivery was difficult because of marked ascites and edema of the trunk and lower extremities. The heart rate was 240/minute and regulär. Endotracheal intubation and resuscitation were required immediately. The infant was transferred to Children's Medical Center of Dallas at one hour of age. On physical examination the infant was in severe respiratory distress with generalized edema. Blood pressure was 60 mm Hg. He had diminished breath sounds bilaterally and no heart murmurs. Pulses were symmetrical in all four extremities. The liver edge was palpable 3 cm below the right costal margin and the spieen was 2 cm below the left costal 'margin. Laboratory data included: blood type 0 Rh + , direct COOMB'S negative, sodium 128 mEq/L, total bilirubin 1.1 mg%, total protein 3.0 gm%, p0 2 131 mm Hg, pC0 2 85.9 mm Hg, pH 6.89 (Fi0 2 1.0). Bflateral pleural effusions with normal heart size and pulmonary vascular markings were present on ehest roentgenograms. The infant received intravenoüs fluids, albumin, packed red blood cells, ventilatory support, bilateral thoracenteses and antibiotics. Throughout the first day the electrocardiogram demonstrated PST with a rate of 250/minute. At 22 hours of age cardioversion resulted in a normal sinus rhythm and the infant was started on digoxin. At 28 hours of age PST recurred. Repeat cardioversion resulted in restoration of normal sinus rhythm. The infant lost 550 grams over the first four day s. Total bilirubin increased to 24.6 mg% (7.4 mg%: direct) on the third day and an exchange transfusion was performed. Cultures of the blood and pleural and peritoneal fluids were sterile. On the sixth hospital day prolonged and repeated episodes of ventricular fibrillation occurred, responding to intravenoüs propranolol and quinidine. On the twelfth day, diminished spontaneous motor activity, recurrent major motor seizures, and episodes of bradycardia were noted. Cardiac arrest occurred on the thirteerith day and resuscitation was unsuccessful. At autopsy no specific abnormalities of the cardiac conduction system were seen and there was not any evidence of myocarditis'. Sections of the liver showed areas of total lobular necrosis with fibrosis.
Discussion
While massive edema or anasarca of the fetus and newborn usually results from isoimmunization due to Rh incompatibility between the mother and fetus, approximately 10-20% of cases of hydrops fetalis in this countiy are related to nonimmunologic etiologies including fetal-maternal hemorrhage, twin transfusion syndrome, multiple births, achondroplasia, cystic adenomatoid malf ormation of the lung, pulmonary lymphängiectasia, multiple congenital anomalies, maternal diäbetes mellitus, dysmaturity, placental chorioangiömas, congenital infections, alpha-thalassemia, neuroblastomatosis, congenital renal disease, umbilical vein thrombosis, chorionic vein thrombosis, toxemia of pregnancy, pulmonary hypoplasia, severe maternal anemia, myocarditis, and severe congenital heart disease [7] . The association of hydrops fetalis with congenital heart disease has been reported with subaortic Stenosis and endocardial fibroelastosis [16] , premature closure of the foramen ovale [18] , or ductus arteriosus [2] , atrioventricular valve insufficiency with endocardial fibroelastosis [17] , EBSTEIN'S malformation [17] , myocarditis [3] , arteriovenous fistula [8, 20] , hypoplastic left heart syndrome [15] , and cardiac neoplasm [24] . In a reviewof 200consecutive cases of major congenital heart disease BEISCHER [4] found five cases of nonimmunologic hydrops. Neither congenital heart disease nor other abnormalities were found in the three cases reported in this paper. PST is the most common tachycardia in infants and children. The estimated frequency of l in 25,000 probably represents a gross underestimate since many cases are asymptomatic and undiagnosed. Usually found in patients with otherwise normal hearts, the disorder may be associated withinfections,myocarditis,cardiac surgery, cardiac catheterization, congenital heart disease, hyperthyroidism, and most commonly Wolff-ParkinsonWhite syndrome. Most attacks occur before three months of age. Atrial flutter is much less common J. Perinat. JMed. 6 (1978) in infants but the symptomatology is similar to thatofPST [13] . As early äs 1953, ANDERSON [1], in a review of thirteen infants with PST commented on the large weight of the patients but did not describe the presence of either edema or anasarca. In RADFORD'S [14] recent report of twelve cases of congenital PST the birthweight was generally large for gestational age. Presumably the relatively large birthweights are directly related to fluid retention from heart failure. Among the reported cases of congenital PST or AF, eleven were associated with anasarca (Tab. I). While these eleven cases and our three suggest that a causal relationship may exist between these two findings, thisoccurrenceisobviously not consistent since most patients with congenital PST or AF, äs noted above, were not reported to be edematous. PST and AF have frequently been demonstrated in utero with fetal electrocardiography [11, 19, 12, 22] with the infant having neither distress nor evidence of edema in the neonatal period. Why some infants develop hydrops while others do not is perplexing. It is possible that the duration of the tachycardia and the absolute heart rate in utero are important variables, but they are difficult to evaluate over long periods of time. The signs and Symptoms of PST and AF occurring postnatally have been attributed to congestive heart failure. The edema in such cases may result from an increase in heart rate which leads to a decrease in diastolic filling and cardiac Output, an increase in venous and capillary hydrostatic pressure, an increase in renin, angiotensin and aldosterone, and subsequent increase in sodium and water retention. Many cases of PST have, however, been diagnosed in utero months prior to delivery with the infants described äs normal at the time of birth. It is possible that these cases represent intermittent rather than sustained PST. Moreover, two of the six cases with PST and anasarca recently reported and two of our cases had anormal heart size on roentgenogram. Hypoxia and shock with increased vascular permeability have also been suggested äs a cause of the edema [9, 6] . In the case of PST, chronic hypoxia in utero would likely be caused by congestive heart failure secondary to the arrhythmia or by placental insufficiency following the development of placenta edema. Though the prognosis of infants with PST is usually quite good, three (WEDEMEYER [10] , Cases l, 3) of the fourteen cases with PST anasarca have died. Two expired at three and six months of age of unknown etiologies. It would appear that the concurrent occurrence of PST and edema significantly increases mortality. The problem of the management of the obstetrical patient complicated by fetal PST is a difficult one. The use of ultrasound to diagnose early edema might be appropriate. In these instances, when the amniotic fluid suggests mature lungs early delivery might be indicated. However, it is important to emphasize that most infants who have beenreported with documented intermittent fetal tachycardia have been normal at delivfery. Therefore caution in advocating early Intervention is appropriate.
Summary
Anasarca or massive edema of the newborn and atrial tachyarrhythmias are frequently seen in the neonatal period. This paper reportsthree infants less than one week of age who demonstrated both conditions. Approximately 10-20% of cases of hydrops fetalis in this country are related to non-immunologic etiologies. The association of hydrops fetalis with congenital heart disease has been reported for a large number of specific cardiac malformations. Among the reported cases of congenital paroxysmal supraventricular tachycardia (PST) or atrial flutter (AF) . we were able to find 11 in the literature that were associated with anasarca. However, most infants with in utero PST and AF are born with neither respiratory distress nor evidence of edema. The signs and Symptoms of PST and AF occurring postnatally have been attributed to congestive heart failure. However, two öf the six cases with PST and anasarca recently reported had a normal heart size of roentgenogram. Though the prognosis of patients with PST is usually quite good, three of the fourteen cases with PST and anasarca have died. It would appear that the concurrence of PST and edema significantly increases mortality. The problem of management of the obstetrical patient complicated by fetal PST is a difficult one. It is important to emphasize that most infants who have been reported with documented intermittent fetal tachycardia have been normal at delivery. Therefore, caution in advocating early Intervention seems appropriate.
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